Flippase activity in proteoliposomes reconstituted with Spinacea oleracea endoplasmic reticulum membrane proteins: evidence of biogenic membrane flippase in plants.
Phospholipid translocation (flip-flop) in biogenic (self-synthesizing) membranes such as the endoplasmic reticulum of eukaryotic cells (rat liver) and bacterial cytoplasmic membranes is a fundamental step in membrane biogenesis. It is known that flip-flop in these membranes occurs without a metabolic energy requirement, bidirectionally with no specificity for phospholipid headgroup. In this study, we demonstrate for the first time ATP-independent flippase activity in endoplasmic reticulum membranes of plants using spinach as a model system. For this, we generated proteoliposomes from a Triton X-100 extract of endoplasmic reticulum membranes of spinach and assayed them for flippase activity using fluorescently labeled phospholipids. The half-time for flipping was found to be 0.7-1.0 min. We also show that (a) proteoliposomes can flip fluorescently labeled analogues of phosphatidylcholine and phosphatidylethanolamine, (b) flipping activity is protein-mediated, (c) more than one class of lipid translocator (flippase) is present in spinach membranes, based on the sensitivity to protease and protein-modifying reagents, and (d) translocation of PC and PE is affected differently upon treatment with protease and protein-modifying reagents. Ca (2+)-dependent scrambling activity was not observed in the vesicles reconstituted from plant ER membranes, ruling out the possibility of the involvement of scramblase in translocation of phospholipids. These results suggest the existence of biogenic membrane flippases in plants and that the mechanism of membrane biogenesis is similar to that found in animals.